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The 

RICIS 

Concept 


The University of Houston-Clear Lake established the Research Institute for 
Computing and Information systems in 1986 to encourage NASA Johnson Space 
Center and local industry to actively support research in the computing and 
information sciences. As part of. this endeavor, UH-Clear Lake proposed a 
partnership with JSC to jointly define and manage an integrated program of research 
in advanced data processing technology needed for JSC’s main missions, including 
administrative, engineering and science responsibilities. JSC agreed and entered into 


jointly plan and execute such research through RICIS. Additionally, under 
Cooperative Agreement NCC 9-16, computing and educational facilities are shared 
by the two institutions to conduct the research. — - — 

The mission of RICIS is to conduct, coordinate and disseminate research on 
computing and information systems among researchers, sponsors and users from 
UH-Clear Lake, NASA/JSC, and other research organizations. Within UH-Clear 
Lake, the mission is being implemented through interdisciplinary involvement of 
"Jaculty and students From each of the four schools: Business, Education, Human 
Sciences and Humanities, and Natural and Applied Sciences. 

Other research organizations are involved via the “gateway” concept. UH-Clear 
Lake establishes relationships with other universities and^research organizations, 
having common research interests, to provide additional sources of expertise to 
conduct needed research. 

A major role of RICIS is to find the best match of s ponsor s, rese archers and 
research objectives to advance knowledge in the computing and ir^rm atiofT" 
sciences. Working jointly with NASA/JSC, RICIS advises on research neeZET 
recommends principals for conducting the research, provides technical and 
administrative support to coordinate the research, and integrates technical results 
into the cooperative goals of UH-Clear Lake an d NASA/JSC. 
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INTRODUCTION 

An Initial Graphics Exchange Specification (IGES)test file 
created at the GODDARD Space Flight Center (GSFC) is called 
the 28 Entity IGES Test File. This file contains 28 
geometric and annotation entities which are considered the 
basic entities that an IGES translator for any CAD system should 
support. 

The purpose of this investigation was to determine how the IGES 
preprocessor supports the 28 entities through recreation of the 
28 Entity IGES Test File on the ComputerVision (hereinafter 
referred to as CV) CADDS 4X. 


TEST PROCEDURE 

Our investigation followed the following steps which were 
documented in a GSFC memorandum dated 12 December 1985 (a copy of 
this memorandum is provided as Attachment 1) ; 

1. Based on the information in the listing of the geometric 
characteristics of all the entities that make up the 28 Entity 
IGES Test File and using the CAD System's user interface, the 
test file should be recreated in the native format of the CAD 
System. 


2. A record should be kept as to what geometries were used 
in the CAD System to create the entities in the 28 entity test 

file and entities not supported by the CAD System should be 
noted . 


3. Produce a hardcopy of the recreated 28 entity test file 
as it displays in the CAD System. 

4. Output the recreated 28 entity test file in IGES format. 

5. Read the output IGES file back into the system and 
produce a hardcopy of the display. 


TEST RESULTS 

The following discussion summarizes our investigative 
activities which supported the test procedure as presented in the 
previous sectionofthis report. This discussion is partitioned 
into numbered segmentswhich coincide with the 5 steps which make 
up the test procedure. 

The 28 Entity IGES Test File was recreated in the native 
format of the CV CADDS. All geometries and annotations were 
first created in the given non-rotated orientation (Figure 1). 
They were then rotated 30 degrees clockwise about the Z, Y, and X 
axes, respectively, to generate the desired final file (Figure 
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2). All dimension, flag note and general label entities are 
created throughthe useof acorrespondingnon-associatedgeometric 
entity. After creation, these geometric entities are no longer 
required and are deleted. For example, a circle is required in 
order to create a Diameter Dimension Entity (see Attachment 2) . 

For completeness, hardcopies of the non-rotated file 
(Figure 3) and the rotated file (Figure 4) are included as 
attachments . 

2. Individual descriptions detailing the types of geometries 
usedinthe CV CADDS to recreate the 28 entity IGES TestFile are 
presented in Attachment 2. Any problems encountered during the 
recreation of this test file are documented within this 
discussion. A summary of the IGES entities supported by the CV 
CADDS is presented in Table 1. 




Table 1. IGES Entities 

Supported by CV PUT IGES 

— 

IGES 


IGES 



Entity 

IGES 

Form 

Computervision 

Entity 



Number 

Entity 

Number 

— 

100 

Circular Arc 


Arc/circle 


102 

Composite Curve 


Group 

— 

T 



(relation with 

— 

104 

Conic Arc 


composite entities) 

WPS 


Ellipse 

1 

Ellipse 

— 


Parabola 

3 

Parabola 


106 

Copious data 



— 

■ - - - 

Linear path 3-D 

12 

String 


108 

Plane 

1 

Plane (unbounded or 





infinite only) 


110 

Line 


Line 

w 

112 

Parametric spline 


B-spline/group of 



curve 


Cpoles 


114 

Parametric spline 


B-spline/group of 



surface 


Spoles 


116 

Point 


Point 


118 

Ruled surface 


Ruled surface 

— 

120 

Surface of revolution 


Surface of revolution 

— 

122 

Tabulated cylinder 


Tabulated cylinder 


3 


202 

Angular dimension 

Angular dimension 

206 

Diameter dimension 

Diameter dimension 

208 

Flag note 

Flag note 


Flag note with leader 

Label with Feature 
Control Symbol as 
flag 

210 

General label 

Label 

212 

General note 

Text 

216 

Linear dimension 

Linear dimension 

218 

Ordinate dimension 

Ordinate dimension 

220 

Point dimension 

Ordinate dimension 

222 

Radius dimension 

Radius dimension 

308 

Subfigure definition 

Subfigure part file 

404 

Drawing 

Drawing 

408 

Singular sub figure 
instance 

Subfigure instance 

410 

View 

View 


3. Hardcopies of the recreated 28 entity file are presented 
in Figures 1 and 2. Figure 5 presents CV's drawing defined 
display of the 28 entity test file. Figure 6 presents NASCAD's 
drawing defined display of the 28 entity test file, for 
comparison. 


4. The recreated 28 entity test file was pre-processed into 
IGES neutral format. A copy of the output listing is included as 
Attachment 3. 


5. The IGES file was then read back into the system. The 
result is presented in Figure 7. 
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National Aeronautics and 
Soace Administration 

Goddard Space Flight Center 

Greenbeit. Maryland 

20771 


NASA 


December 12 , 


s« 0 'v 'O *«n 6731 .4 


TO: Distribution 

FROM: Engineering Directorate 

Applied Engineering Division 

SUBJECT: Recreation of 28 Entity Test File 


The enclosea listing provices a labeled description of the geometric 
characteristics of all the entities that make up the 26 Entity Initial 
Graphics Exchange Specification (ICES) Test File. Each separate entity in 
the file is identified ana the geometric information necessary for a user 
to recreate that entity in his Computer Aiaeo Design (CAD) System is 
listed below it. The entities are listed in numerical order based on IGE5 
entity type number. 

The geometric information listed for the entities in the file is given for 
the entities in a non-rotated position. This was done because many of cne 
entities are easier to oescnbe ana create in a non-rotatea orientation. 

In creating the final file in your CAD System, all the geometric ana 
annotation entities must be rotated 3C degrees clockwise about the X, Y, 
and Z axis respectively. This information is also given at the top of the 
listing along with any characteristic values used in the creation of the 
file. 

In order to perform the second phase of this test, tne following steps 
should be performed: 

a. Based on the information in the listing ana using tne CAD 
System's user interface, the 2B entity file should be recreatec in the 
native format of the CAD System. 

b. A record should be kept as to what geometries «ere usee in cne 
CAD System to create the entities in the 28 entity test file ana entities 
not supported by the CAD System should be notea. 

c. Produce a nardcopy of the recreated 26 entity test file as it 
displays in the CAD S>atem. 

a. Output the recreated 2d enticy test rile in IGES format. 
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e. Read the output IGES file back into the system ana produce a 
hardcopy of the display. 

f. Sena ail haracnpies of displays, the output IGE5 file, ana the 
recora of how the file was crested (step d) to Goaaara. 

The results of this test should r ev eal precisel y how the 2d IGES entities 
are supported by the pre-processor independent of the post-processor's 
ability to read them into the CAD System from the IGES format. These 
results, along with the information you have supplied identifying how the 
20 IGES entities are mappeo into the internal formats of the CAD Systems 
at each of the centers, should allow us to formulate a fairly accurate 
picture of how the IGES translators support the 28 entities selected for 



Scott Gordon 

Mechanical Engineering Branch 

Enclosure 

Distribution: Mr. R. wesenberg/KSC/DL-NED-1 

Mr. 8. Anaerson/JSC/ES 
Mr. F. Enemoto/ ARC/227-2 
Hr. K. Fernanaez/MSFC/EB44 
Mr. H. Sonnemann/HQ/D 
Mr. G. Whitehurst/LaftC/5542 
Mr. 3. Yuska/LefiC/86-2 
Hr. L. Purves/GSFC/73G .1 



DESCRIPTION OF 28 ENTITY ICES TEST FILE 


FILE characteristics 

ALL GEOMETRIES LISTED BELOW MUST BE ROTATED: 

30 DECREES ABOUT THE Z AXIS 
30 DECREES ABOUT THE Y AXIS 
30 DECREES ABOUT THE X AXIS 

TEXT CHARACTERISTICS (UNLESS OTHERWISE NOTED): 

TEXT IS FONT TYPE 1 (STANDARD BLOCK) 

GENERAL NOTES HAVE A TEXT HEIGHT OF 0.3 
DIMENSION TEXT HAVE A TEXT HEICHT OF 0.2 

ARROWHEAD CHARACTERISTICS (UNLESS OTHERWISE NOTED): 
ARROWHEAD LENGTH IS 0.2 
ARROWHEAD WIDTH IS 0.025 
SOLID ARROWHEAD (FORM 1) 

TEXT AND ANNOTATION VISIBLE IN VIEWS 1 AND 4 ONLY 

ALL UNITS ARE INCHES UNLESS SPECIFIED 


GEOMETRIC INFORMATION 

CIRCULAR ARC (100) 


ARC 


X Y z 

-22.00 

25.00 

l .00 

START 

X Y 2 

-25.00 

25.00 

1.00 

CENTER 

X Y Z 

3.00 

0.00 

0.00 

MAJOR AXIS 

X Y Z 

0.00 

3.00 

0.00 

MINOR AXIS 

X Y Z 

-22.00 

25.00 

1 .00 

END 

TEXT: 
X Y Z 

GENERAL NOTE (212) 
"CIRCULAR ARC (100)" 
-28.00 20.48 

0.00 

TEXT LOCATION 

COMPOSITE 

COMPOSITE 

CURVE 

CURVE! 102 ) 



LINE l 
X Y Z 

-18.00 

26.50 

1.00 

START 

X Y Z 

-17.50 

26.50 

1.00 

END 

LINE 2 

X Y Z 

-17.50 

26.50 

1.00 

START 

X Y Z 

-17.00 

26.00 

l .00 

END 

LINE 3 

X Y Z 

-17.00 

26.00 

1 .00 

START 

X Y Z 

-17.00 

25.00 

1 .00 

END 
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Piee 2 


\RC l 

X Y Z 

-i 7.00 

25.00 


l .00 

start 

X Y Z 

-16.50 

25.00 


l-.OO 

CENTER 

X Y Z 

0.50 

0.00 


0.00 

MAJOR AXIS 

X Y Z 

0.00 

0.50 


0.00 

MINOR AXIS 

X Y Z 

-16.00 

25.00 


l .00 

END 

ARC 2 

X Y Z 

-16.00 

25.00 


1 .00 

START 

X Y Z 

-15.50 

25.50 


1 .00 

CENTER 

X Y Z 

0.71 

0.00 


0.00 

MAJOR .AXIS 

X Y Z 

0.00 

0.71 


0.00 

MINOR AXIS 

X Y Z 

-15.00 

26.00 


1 .00 

END 

LINE 4 

X Y z 

-15.00 

26.00 


l .00 

START 

X Y Z 

-14.00 

26.50 


l .00 

END 

LINE 5 

X Y Z 

-14.00 

26.50 


1 .00 

START 

X Y Z 

-12.50 

GENERAL 

24.50 

NOTE (212) 

1 .00 

END 

TEXT: 

"COMPOSITE CURVE 

( 102)" 


X Y Z 

-18.00 

20.50 


0.00 

TEXT LOCATION 



CONIC 

ARC 

( 104 ) 



ELLIPSE 

( FORM 1 ) 





X Y Z 

-1 .44 


27.32 

1.50 

START 

X Y Z 

-5.00 


27.32 

1.50 

CENTER 

X Y Z 

3.56 


0.00 

0.00 

MAJOR AXIS 

HZ 

0.00 


1.50 

0.00 

MINOR AXIS 

X Y Z 

-5.00 


25.82 

1.50 

END 


CONIC 

ARC 

( 104) 

- 

' - ----- 


PARABOLA 

(FORM 3) 



X Y Z 

-7.98 

24.75 

1.50 

X Y Z 

-5.68 

22.11 

1.50 

X Y Z 

0.00 

0.50 

0.00 

X Y Z 

0.50 

0.00 

0.00 

X Y Z 

-3.55 

24.38 

1.50 



CENERAL NOTE (212) 


TEXT: 

"CONIC ARC (104)" 


X Y Z 

-8.00 20.50 

Q, JO 




COPIOUS DATA (106) 




3-D 

LINEAR 

STRING (FORM 12) 




X Y 

Z 

0.70 23.40 

0 .00 

STRING 

POINT 

X Y 

Z 

2.50 26.00 

0.50 

STRING 

POINT 

X Y 

z 

3.70 26.90 

1.00 

STRING 

POINT 


Page 3 


X 

Y 

Z 

5 . IU 

2 7.50 

1.50 

5 TR I Nr, 

P<> ! N T 

X 

Y 

Z 

7.30 

26.00 

2.00 

5TR INC 

P'l [NT 

X 

Y 

z 

3.10 

24.80 

2.50 

SIR [NO 

POINT 

X 

Y 

z 

6.90 

23.50 

3.00 

SIR INC 

POINT 

X 

Y 

z 

5.10 

24.20 

3.50 

STRINC 

POINT 

X 

Y 

z 

4.50 

24.90 

4.00 

STRING 

POINT 


TEXT: 

GENERAL 

"LINEAR 

NOTE (212) 
STRINC ( 106)" 


X Y Z 

2.00 

20.50 

0.00 

TEXT LOCATION 

BOUNDING 
X Y Z 

PLANE (108) 
CURVE 

11.63 21.98 

0.00 


X Y Z 

18.21 

21.98 

0.00 


X Y Z 

18.21 

28.50 

5.00 


X Y Z 

1 1.63 

28.50 

5.00 


X Y Z 

11.63 

21.98 

0.00 


PLANE NORMAL 
X Y Z 11.63 

21.98 

0.00 

START 

X Y Z 

l 1 .63 

54.88 

-42.90 

END 

TEXT: 
X Y Z 

CENERAL NOTE (212) 
"PLANE ( 108)" 

13.50 20.50 

0.00 

TEXT LOCATION 

LINE l 
X Y Z 

LINE (110) 

21.00 27.00 

1 .00 

START 

X Y Z 

23.50 

27.00 

l .00 

END 

LINE 2 
X Y Z 

21.00 

26.00 

1.00 

START 

X Y Z 

23.50 

26.00 

1 .00 

END 

LINE 3 

X Y Z 

26.00 

27.00 

1.00 

START 

X Y Z 

26.00 

25.00 

1 .00 

END 

LINE 4 
X Y Z 

2 7.00 

27.00 

1.00 

START 

X Y Z 

27.00 

25.00 

1.00 

END 

LINE 5 

X Y Z 

24.50 

24 .00 

l .00 

START 

X Y Z 

24.50 

22.00 

1 .00 

END 

LINE 6 

X Y Z 

2 3.50 

23.00 

1 .00 

START 

X Y Z 

25.50 

23.00 

l .00 

END 
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GENERAL NOTE (212) 

TEXT: "LINE ( t 10)" 

X Y Z 22.00 20.50 0.00 


SPLINE (112) 
SPLINE POINT l 


X Y Z -26.02 

DX DY OZ 0.035 

16.18 

0.856 

1.92 

0.518 

SPLINE POINT 2 
X Y Z -26.00 

DX DY DZ 0. 107 

16.41 

0.828 

2.06 

0.549 

SPLINE POINT 3 
X Y Z -25.92 

DX DY DX 0.288 

16.73 

0.735 

2.29 

0.617 

SPLINE POINT 4 
X Y Z -25.33 

DX DY DX 0.394 

16.92 
0.6 58 

2.47 

0.642 

SPLINE POINT 5 
X Y Z -25.64 

DX DY DX 0.541 

17.15 

0.523 

2.73 

0.662 

SPLINE POINT 6 
X Y Z -25.40 

DX DY DX 0.664 

17.33 

0.366 

2.99 

0.654 

SPLINE POINT 7 
X Y Z -25.21 

DX DY DX 0.733 

17.41 

0.250 

3.17 

0.634 

SPLINE POINT 8 
X Y Z -24.90 

DX DY DX 0.811 

17.48 

0.073 

3.41 

0.583 

SPLINE POINT 9 
X Y Z -24.56 

DX DY DX 0.856 

17.47 

-0.107 

3.63 

0.509 

SPLINE POINT 10 
X Y Z -24.22 

DX DY DX 0.867 

17.39 

-0.283 

3.81 

0.414 

SPLINE POINT 11 
X Y Z -23.88 

DX DY DX 0.843 

17.25 

-0.447 

3.96 

0.303 

SPLINE POINT 12 
X Y Z -23.55 

DX DY DX 0.786 

17.04 

-0.595 

4.05 

0.180 

SPLINE POINT 13 




TEXT LOCATION 


POSITION VECTOR 
TANGENT VECTOR 


POSITION VECTOR 
TANGENT VECTOR 


POSITION VECTOR 
TANGENT VECTOR 


POSITION VECTOR 
TANGENT VECTOR 


POSITION VECTOR 
TANCENT VECTOR 


POSITION VECTOR 
TANGENT VECTOR 


POSITION VECTOR 
TANGENT VECTOR 


POSITION VECTOR 
TANGENT VECTOR 


POSITION VECTOR 
TANGENT VECTOR 


POSITION VECTOR 
TANGENT VECTOR 


POSITION VECTOR 
TANCENT VECTOR 


POSITION VECTOR 
TANGENT VECTOR 
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X Y Z 
OX DY OX 

-2 3 . 2 5 
0.697 

l 0 . 7 >5 
-n . 7 ( a 

4.10 

0.0 50 

POSITION VECTOR 
TANGENT VECTOR 

SPLINE POINT 14 
X Y Z -23.00 

OX DY OX 0.580 

16.4 7 
-0.814 

4.09 
-13.08 3 

POSITION VECTOR 
TANGENT VECTOR 

SPLINE POINT 15 
X Y Z -22.79 

DX OY OX 0.440 

10.13 

-0.870 

4.04 

-0.210 

POSITION VECTOR 
TANCENT VECTOR 

SPLINE POINT 16 
X Y Z -22.65 

OX OY OX 0.284 

15.78 

-0.918 

3.93 

-3.338 

POSITION VECTOR 
TANGENT VECTOR 

TEXT: 
X Y Z 

GENERAL 

"SPLINE 

-26.00 

NOTE (212) 
(112)" 
13.50 

0.00 

TEXT LOCATION 


SPLINE l 
X Y Z 

SPLINE 

-18.40 

SURFACE 

11.78 

(114) 

0.00 

POSITION VECTOR 

DX DY DZ 

2.44 

2.83 

0.116 

TANGENT VECTOR 

X Y Z 

-18.40 

17.78 

0.00 

POSITION VECTOR 

DX DY DZ 

2.44 

2.83 

0.116 

TANCENT VECTOR 

SPLINE 2 

X Y Z 

-12.40 

11.73 

0.00 

POSITION VECTOR 

DX DY DZ 

—2.44 

-2.83 

-0.116 

TANGENT VECTOR 

X Y Z 

-12.40 

17.78 

0.00 

POSITION VECTOR 

DX DY DZ 

- 2.44 

-2.83 

-0.116 

TANGENT VECTOR 

SPLINE 3 

X Y Z 

-18,40 

11.78 

0.00 

POSITION VECTOR 

DX DY DZ 

-2.44 

. -2.83 

-0.116 

TANGENT VECTOR 

X Y Z 

-12.40 

11.78 

0.00 

POSITION VECTOR 

DX DY DZ 

-2.44 

-2.83 

-0.116 

TANGENT VECTOR 

SPLINE 4 

X Y Z 

-18.40 

17.78 

0.00 

POSITION VECTOR 

DX DY DZ 

2.44 

2.83 

0.116 

TANCENT VECTOR 

X Y Z 

-12.40 

17.78 

0.00 

POSITION VECTOR 

DX DY DZ 

2.44 

2.33 

0.116 

TANCENT VECTOR 



GENERAL 

NOTE (212) 

TEXT: 

"SPLINE 

SURFACE (114)" 

X Y Z 

-18.00 

10.50 0.00 



POINT 

(116) 


POINT l 




X Y Z 

-8.80 

12.10 

0.10 
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?aie 6 ** 

POINT 2 

- 




X Y Z 

-7.80 

13.80 

0.20 


POINT 3 




- 

X Y Z 

-5.78 

14.22 

0.30 


POINT 4 




rs 

X Y Z 

-5.76 

16.31 

0.40 

• 

POINT 5 





X Y Z 

-3.44 

16.54 

0.50 

- 

POINT 6 





X Y Z 

-2.28 

18.16 

0.60 







POINT 7 





X Y Z 

-1.58 

19.09 

0.70 

... — 







GENERAL NOTE (212) 



TEXT: 

"POINT 

( l \P)" 



X Y Z 

-6,70 

10.50 

0.00 

TEXT LOCATION 


RULED 

SURFACE (118) 


- 

CURVE 1 





LINE 




- - 

X Y Z 

2.00 

13.00 

3.00 

START m 

X Y Z 

5.00 

18.00 

3.00 

END 

ARC 





X Y Z 

5.00 

18.00 

3.00 

START 

X Y Z 

6.50 

18.00 

3.00 

CENTER 

X Y Z 

1.50 

0.00 

0.00 

MAJOR AXIS 

X Y Z 

0.00 

1.50 

0.00 

MINOR AXIS ** 

X Y Z 

3.00 

18.00 

3.00 

END 

CURVE : 





LINE 





X Y Z 

2.00 

14.00 

l .00 

START — 

X Y Z 

5.00 

14.00 ‘ 

l .00 

END 

ARC 





X Y Z 

5.00 

14.00 

1 .00 

START 

X Y Z 

6.50 

14.00 

1 .00 

CENTER ** 

X Y Z 

1.50 

0.00 

0.00 

MAJOR AXIS 

X Y Z 

0.00 

1.50 

0.00 

MINOR AXIS 

X Y Z 

8.00 

14.00 

1 .00 

END 

' 

GENERAL 

NOTE (212) 


- ; 

TEXT: 

"RULED 

SURFACE (118)" 



X Y Z 

2.00 

10.50 

0.00 

TEXT LOCATION — *rvr— m 

CRiUfiMAu r^vac 15 . 





OF POOR QUALITir- 


SURFACE 

OF REVOLUTION 

l (120) 






^ , 
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DRIVEN 

CURVE 




LINE 
X Y Z 

15.25 

12.25 

2 .00 

START 

X Y Z 

17.87 

17.13 

2.00 

END 

ARC 
X Y Z 

17.87 

17.13 

2.00 

START 

X Y Z 

17.00 

17.13 

2.00 

CENTER 

X Y Z 

0.87 

0.00 

0.00 

MAJOR AXIS 

X Y Z 

0.00 

0.87 

0.00 

MINOR AXIS 

X Y Z 

17.00 

18.00 

2.00 

END 

LINE 
X Y Z 

17.00 

18.00 

2.00 

START 

X Y Z 

15.25 

18.25 

2.00 

END 

D p I VE CURVE 




ARC 
X Y Z 

17.87 

17.13 

2.00 

START 

X Y Z 

15.25 

17.13 

2.00 

CENTER 

X Y Z 

2.62 

0.00 

0.00 

MAJOR AXIS 

X Y Z 

0.00 

0.00 

-2.62 

MINOR AXIS 

X Y Z 

17.87 

17.13 

2.00 

END 


TEXT: 
X Y Z 

GENERAL NOTE (212) 
"SURF. OF REV. \'Z 
13.00 10.50 

0.00 

TEXT LOCATION 

CURVE 1 
ARC 
X Y Z 

TABULATED 

27.50 

CYLINDER 

12.50 

(122) 

0.00 

START 

X Y Z 

26.50 

12.50 

0.00 

CENTER 

X Y Z 

1 .00 

0.00 

0.00 

MAJOR .AXIS 

X Y Z 

0.00 

1.00 

0.00 

MINOR AXIS 

X Y Z 

26.50 

13.50 

0.00 

END 

LINE 

X Y Z 

26.50 

13.50 

0.00 

START 

X Y Z 

21.50 

13.50 

0.00 

END 

CURVE 2 
ARC 
X Y Z 

25.50 

17.00 

-2.67 

START 

X Y Z 

24.50 

17.00 

-2.6 7 

CENTER 

X Y Z 

1 .00 

0.00 

0.00 

MAJOR AXIS 

X Y Z 

0.00 

l .00 

0.00 

MINOR AXIS 

X Y Z 

24.50 

13.00 

-2.6 7 

END 

LINE 

X Y Z 

24.50 

18.00 

-2.6 7 

START 

X Y Z 

19.50 

18.00 

-2.67 

END 
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GENERAL NOTE (212) 

TEXT: "TABULATED CYLINDER >122)" 

X Y 2 22.00 10.50 0.00 TEXT LOCATION 


ANCULAR DIMENSION (202) 


LEADER 1 (ARC) 


X Y 2 

-22.00 

5.50 

0.65 

X Y 2 

-25.00 

5.50 

0.65 

X Y 2 

3.00 

0.00 

0.65 

X Y 2 

0.00 

3.00 

0.65 

X Y 2 

-22.29 

6.80 

0.65 

LEADER 

2 (ARC) 



X Y 2 

-25.00 

8.50 

0.65 

X Y 2 

-25.00 

5.50 

0.65 

X Y 2 

3.00 

0.00 

0.65 

X Y 2 

0.00 

-3.00 

0.65 

X Y 2 

-22.53 

7.20 

0.65 

DIMENSION TEXT: 

"90.00 DEG 

It 

X Y 2 

-23.30 

6.85 

0.65 

ANCULAR DIMENSION (202) 


LEADER 

1 (ARC) 



X Y 2 

-25.00 

2.50 

0.6 5 

X Y 2 

-28.00 

2.50 

0.65 

X Y 2 

3.00 

0.00 

0.65 

X Y 2 

0.00 

3.00 

0.65 

X Y 2 

-25.29 

3.80 

0.65 

LEADER 

2 (ARC) 



X Y 2 

-28.00 

5.50 

0.65 

X Y 2 

-28.00 

2.50 

0.65 

X Y 2 

3.00 

0.00 

0.65 

X Y 2 

0.00 

-3.00 

0.65 

X Y 2 

-25.53 

•4.20 

0.65 

DIMENSION - TEXT: 

"90.00 DEC' 

f 

X Y 2 

-26.30 

3.85 

0.65 

WITNESS 

LINE 



X Y Z 

-24.50 

2.50 

0.65 

X Y Z 

-25.50 

2.50 

0.65 

WITNESS 

LINE 



X Y Z 

-28.00 

6.00 

0.65 

X Y Z 

-28.00 

5.00 

0.65 


GENERAL 

NOTE (212) 


TEXT: 

"ANCULAR 

DIMENSION 

(202)" 

X Y Z 

-29.00 

0.50 

0.00 
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LEADER l 
X Y Z 

-19.12 

S.85 

1.25 

LEADER POINT 

X Y Z 

-18.07 

7. AO 

1 .25 

LEADER POINT 

X Y Z 

-18.07 

7.4 0 

1.25 

LEADER POINT 

LEADER 2 
X Y Z 

-16.88 

9.15 

1.25 

leader POINT 

X Y Z 

-17.76 

7.85 

1.25 

LEADER POINT 

X Y Z 

-17.76 

7.85 

1.25 

LEADER POINT 

DIMENSION TEXT: 

"4 .000" 



X Y Z 

-18.50 

7.50 

1.25 

TEXT LOCATION 


DIAMETER DIMENSION 

( 206 ) 


LEADER l 
X Y Z 

-15.84 

6.49 

1.25 

LEADER POINT 

X Y Z 

-16.16 

2.57 

1.25 

LEADER POINT 

X Y Z 

-16.16 

2.57 

1.25 

LEADER POINT 

LEADER 2 
X Y Z 

-16.16 

2.57 

1.25 

LEADER POINT 

X Y Z 

-15.75 

7.63 

1.25 

LEADER POINT 

X Y Z 

-15.75 

7.63 

1.25 

LEADER POINT 

X Y Z 

-15.25 

7.63 

1 .25 

LEADER POINT 

DIMENSION 

TEXT: 

"4 .000" 



X Y Z 

-15.00 

7.50 

1.25 

TEXT LOCATION 


DIAMETER DIMENSION 

(206) 


LEADER l 
X Y Z 

-12.43 

4.55 

1.25 

LEADER POINT 

X Y Z 

-11.57 

8.45 

1.25 

LEADER POINT 

X Y Z 

-11.57 

8.45 

1.25 

LEADER POINT 

LEADER 2 
X Y Z 

-11.57 

'8.45 

1.25 

LEADER POINT 

X Y Z 

-12.75 

3.13 

1.25 

LEADER POINT 

X Y Z 

-12.75 

3.13 

1.25 

LEADER POINT 

X Y Z 

-12.25 

3.13 

1.25 

LEADER POINT 

DIMENSION 

TEXT: 

"4.000" 



X Y Z 

-12.00 

3.00 

1.25 

TEXT LOCATION 


GENERAL 

NOTE (212) 



TEXT: 

"DIAMETER DIMENSION 

(206)" 


X Y Z 

-19.00 

0.30 

0.00 

TEXT LOCATION 


FLAG NOTE (208) 



DIMENSION 

TEXT: 

"FLAC NO. 1" 



X Y Z 

-4.50 

8.50 

-1.25 

TEXT LOCATION 


cmimi fags’ ss 

OF POOR QUALITY 



?a*e 10 


FLAG CURVE. 




X Y Z 

>4.54 

i • 4 ■ : 

-l .JS 

FLAG ?M[M 

X Y Z 

-2.14 

8.40 

-1.. JS 

FLA(, PM NT 

X Y Z 

-l .85 

8.80 

-1.25 

flac point 

X Y Z 

-2.14 

8.80 

-1.25 

flag point 

X Y Z 

-4.54 

8.90 

-1.25 

FLAC POINT 

X Y Z 

-4.54 

9.40 

-1.25 

FLAC POINT 


FLAG NOTE (208) 



LEADER i 



- 


X Y Z 

-9.30 

5.50 

-1.25 

LEADER POINT 

X Y Z 

-5.10 

8.60 

-1.25 

LEADER POINT 

X Y Z 

-4.54 

8.60 

-1 .25 

LEADER POINT 

DIMENSION 

TEXT: 

"FLAG NO. 

2" 


X Y Z 

-4.50 

6.50 

-1.25 

TEXT LOCATION 

FLAG CURVE 
X Y Z 

-4.54 

6.40 

-1.25 

FLAG POINT 

X Y Z 

-2.14 

6.40 

-1.25 

FLAG POINT 

X Y Z 

-1.85 

6.60 

-1.25 

FLAG POINT 

X Y Z 

-2.14 

8.80 

-1.25 

FLAC POINT 

X Y Z 

-4.54 

8.80 

-1.25 

FLAG POINT 

X Y Z 

-4 . 54 

6.40 

-1.25 

FLAG POINT 



FLAC 

NOTE (208) 



LEADER l 

X Y Z 

-8.50 

3.00 

-1.25 

LEADER POINT 

X Y Z 

- 6.00 

3.60 

-1.25 

LEADER POINT 

X Y Z 

-4.54 

3.60 

-1.25 

LEADER POINT 

LEADER 2 

X Y Z 

-8.50 

4.50 

-1.25 

LEADER POINT 

X Y Z 

-6.00 

3.60 

-1.25 

LEADER POINT 

DIMENSION 

TEXT: 

"FLAG NO. 

3" 


X Y Z 

-4.50 

3.50 

-1.25 

TEXT LOCATION 

FLAG CURVE 
X Y Z 

-4.54 

3.40 

-1.25 

FLAG POINT 

X Y Z 

-2.14 

3.40 

-1.25 

FLAG POINT 

X Y Z 

-1.85 

3.60 

-1.25 

FLAG POINT 

X Y Z 

-2.14 

3.80 

-1.25 

FLAC POINT 

X Y Z 

-4.54 

3.80 

-1.25 

FLAC POINT 

X Y Z 

-4.54 

3.40 

-1.25 

FLAG POINT 

TEXT: 
X Y Z 

GENERAL NOTE (212) 
"FLAG NOTE (208)" 
-8.00 0.50 

0.00 

TEXT LOCATION 


GENERAL LABEL (210) 

LEADER l 
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X Y Z 

3.60 

7 . 50 

-t .25 

LEADER point 

X Y Z 

2.50 

8.5'J 

- ! .25 

LEADER POINT 

X Y Z 

2.20 

8.50 

-1.25 

LEADER POINT 

0 [MENSION 

TEXT: 

"LABEL 1" 



X Y Z 

0.70 

8.40 

-1.25 

TEXT LOCATION 


GENERAL 

LABEL (210) 



LEADER l 
X Y Z 

8.50 

8.50 

-1.25 

LEADER POINT 

X Y Z 

7.10 

6.40 

-1.25 

LEADER POINT 

X Y Z 

6.10 

6.40 

-1.25 

LEADER POINT 

DIMENSION 

TEXT: 

m 

"LABEL 2" 



X Y Z 

4.50 

6.30 

-1.25 

TEXT LOCATION 


GENERAL 

LABEL (210) 



LEADER I 
X Y Z 

7.50 

3.50 

-1.25 

LEADER POINT 

X Y Z 

3.00 

3.50 

-1.25 

LEADER POINT 

LEADER 2 
X Y Z 

7.00 

5.00 

-1.25 

LEADER POINT 

X Y Z 

3.50 

3.50 

-1.25 

LEADER POINT 

DIMENSION 

TEXT: 

"LABEL 3" 



X Y Z 

l .40 

3.39 

-1.25 

TEXT LOCATIO IN 


GENERAL 

NOTE (212) 



TEXT: 

"GENERAL 

LABEL (210) 

It 


X Y Z 

2.00 

0.50 

0.00 

TEXT LOCATION 


GENERAL 

NOTE (212) 



TEXT: 

"TEXT 1" 




X Y Z 

15.00 

4.00 

1 .00 

TEXT LOCATION 

TEXT SIZE: 

1.0 




TEXT: 

"TEXT 2" 




X Y Z 

14.00 

5.00 

1 .00 

TEXT LOCATION 

TEXT SIZE: 

0.5 




TEXT: 

"TEXT 3" 




X Y Z 

L 3 .00 

4.00 

2.00 

TEXT LOCATION 

TEXT SIZE: 

0.2 




TEXT: 

"TEXT 4" 




X Y Z 

14.00 

3.00 

3.00 

TEXT LOCATION 

TEXT SIZE: 

0.1 





GENERAL ! 

NOTE (212) 



TEXT: 

"GENERAL 

NOTE (212)" 
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X Y Z 


l 2 ,UU 

0.50 

• 0.00 



LINEAR 

DIMENSION 

(216) 

LEADER 
X Y Z 

i 

28.01 

3.01 

2.50 

X Y Z 


28.01 

3.21 

2.50 

X Y Z 


28.01 

5.05 

2.50 

LEADER 
X Y Z 

2 

28.01 

8.01 

2.50 

X Y Z 


28.01 

7.81 

2.50 

X Y Z 


28.01 

5.97 

2.50 

DIMENSION 

TEXT: 

"5.00" 


X Y Z 


2 7.60 

5.50 

2.50 

WITNESS 

LINE 



X Y Z 


28.51 

8.01 

2.50 

X Y Z 


27.51 

8.01 

2.50 

WITNESS 

LINE 



X Y Z 


28.51 

3.01 

2.50 

X Y Z 


27.51 

3.01 

2.50 


LEADER 1 

LINEAR 

DIMENSION 

(216) 

X Y Z 

25.97 

6.99 

2.50 

X Y Z 

25.77 

6.99 

2.50 

X Y Z 

24.01 

6.99 

2.50 

LEADER 2 

X Y Z 

21.00 

6.99 

2.50 

X Y Z 

21.20 

6.99 

2.50 

X Y Z 

23.03 

6.99 

2.50 

DIMENSION 

TEXT: 

"5.00" 


X Y Z 

23.10 

6.90 

2.50 



LINEAR 

DIMENSION 

(216) 

LEADER 1 

X Y Z 

22.00 

1.60 

2.50 

X Y Z 

22.00 

1 .80 

2.50 

X Y Z 

22.00 

5.60 

2.50 

X Y Z 

23.40 

5.60 

2.50 

LEADER 2 

X Y Z 

22.00 

5.20 

2.50 

X Y Z 

22.00 

5.00 

2.50 

X Y Z 

22.00 

1.60 

2.50 

DIMENSION 
X Y Z 

TEXT: 

23.50 

"3.60" 

5.50 

2.50 


r*x r cation 


leader point 
leader point 

LEADER POINT 


LEADER POINT 
LEADER POINT 
LEADER POINT 


TEXT LOCATION 


START 

END 


START 

END 


LEADER POINT 
LEADER POINT 
LEADER POINT 


LEADER POINT 
LEADER POINT 
LEADER POINT 


TEXT LOCATION 


LEADER POINT 
LEADER POINT 
LEADER POINT 
LEADER POINT 


LEADER POINT 
LEADER POINT 
LEADER POINT 


TEXT LOCATION 
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WITNESS 
X Y Z 

MNt 

2 t . > 1 

1.60 

2.50 

START 

X Y Z 

21.51 

1 .60 

2.50 

EM) 

WITNESS 

LINE 




X Y Z 

22.51 

5.20 

2.50 

START 

X Y Z 

21.51 

5.20 

2.50 

END 


GENERAL 

NOTE (212) 



TEXT: 

"LINEAR 

DIMENSION 

(216)" 


X Y Z 

22.00 

0.50 

0.00 

TEXT LOCATION 


ORDINATE 

DIMENSION 

(218) 


LEADER l 
X Y Z 

-28.50 

-2.00 

-0.50 

LEADER POINT 

X Y Z 

-24.50 

-2.00 

-0.50 

LEADER POINT 

DIMENSION TEXT: 

"4.00" 



X Y Z 

-24.30 

-2.10 

-0.50 

TEXT LOCATION 


ORDINATE 

DIMENSION 

(218) 


LEADER l 

(NO ARROWHEAD) 



X Y Z 

-28.50 

-4.00 

-0.50 

LEADER POINT 

X Y Z 

-24.50 

-4.00 

-0.50 

LEADER POINT 

DIMENSION 

TEXT: 

’4.00" 



X Y Z 

-24.30 

-4.10 

-0.50 

TEXT LOCATION 


OROINATE 

DIMENSION 

(218) 


LEADER l 
X Y Z 

-22.00 

-3.00 

-0 . 50 

LEADER POINT 

X Y Z 

-22.00 

-5.50 

-0 . 50 

LEADER POINT 

DIMENSION 

TEXT: 

2.52" 



X Y Z 

-21.90 

-6.50 

-0.50 

TEXT LOCATION 


GENERAL NOTE (212) 



TEXT: 

"ORDINATE 

DIMENSION 

(218)" 


X Y Z 

-28.00 

-9.50 

0.00 

TEXT LOCATION 


POINT DIMENSION (220) 


LEADER 1 (NO ARROWHEAD) 



X Y Z 

-12.70 

-3.60 

-1 .00 

LEADER POINT 

X Y Z 

-12.70 

-4.10 

-1 .00 

LEADER POINT 

X Y Z 

-14.60 

-o. 70 

-l .00 

LEADER POINT 

X Y Z 

-14.60 

-7.40 

-l .00 

LEADER POINT 

POINT SYMBOL (ARC) 




X Y 2 

-11.50 

-2.30 

-1.00 

START 

X Y 2 

-12.80 

-2.30 

-1.00 

CENTER 
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X Y Z 

l . 30 

0.00 

fi.H 

MAJOR VXIS 

X Y Z 

0.00 

1.30 

A ,t)A 

MINOR IS 

X Y Z 

-11.50 

-2 . 30 

-i .!)M 

PNU 

DIMENSION 
X Y Z 

TEXT: 

-13.40 

"POINT 1" 
-2.40 

-1 *0G 

TEXT LOCATION 



POINT 

DIMENSION (220) 



LEADER 1 

(NO ARROWHEAD) 



X Y Z 

-16.40 

-8.10 -1.00 

LEADER 

POINT 

X Y Z 

-18.10 

-8.10 -1.00 

leader 

POINT 

X Y Z 

-19.30 

-5.90 -1.00 

LEADER 

POINT 

X Y Z 

-19.30 

-5.30* -1.00 

LEADER 

POINT 

DIMENSION 

TEXT: 

"POINT 2" 



X Y Z 

-17.90 

-8.00 -1.00 

TEXT LOCATION 



GENERAL NOTE (212) 


TEXT: 

"POINT DIMENSION (220)" 


X Y Z 

-13.00 -9.50 0.00 

TEXT LOCATION 



RADIUS 

DIMENSION 

(222) 



LEADER l 






X Y Z 

-8.40 

-1.80 

-0.75 

LEADER 

POINT 

X Y Z 

-9.00 

-l .00 

-0.75 

LEADER 

POINT 

X Y Z 

-7.90 

-2.50 

-0.7 5 

LEADER 

POINT 

X Y Z 

-7.00 

-2.50 

-0.75 

LEADER 

POINT 

DIMENSION 

TEXT: 

"1.000" 




X Y Z 

-6.80 

-2.60 

-0.75 

TEXT LOCATION 


RADIUS 

DIMENSION 

(222) 



LEADER 1 






X Y Z 

-3.00 

-5.00 

-0.75 



X Y Z 

-4.50 

-6.50 

-0.75 



X Y Z 

-5.00 

-6.50 

-0.75 



DIMENSION 

TEXT: 

"1.000" 




X Y Z 

-6.30 

-6.60 

-0.75 




TEXT: 
X Y Z 

CENERAL NOTE (212) 

"RADIUS DIMENSION (222)" 
-8.00 -9.50 0.00 



TEXT 1 : 

X Y Z 

TEXT SIZE: 

SUBFIGURE 

SUBFIGURE 

0.00 

0.8 

DEFINITION 

0.00 

( 308) 
0.00 

TEXT 

LOCATION 

TEXT 2: 
X Y Z 

(408) 

1.50 

-1.50 

0.00 

TEXT 

LOCATION 
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FEXT SIZE: 0.8 


DRAWINC ENTITY (404) 

LOCATION OF VIEW 1 (DRAWING SPACE) 

X Y 35.0 35.0 

LOCATION OF VIEW 2 (DRAWING SPACE) 

X Y 35.0 105.0 

LOCATION OF VIEW 3 (DRAWING SPACE) 

X Y 105.0 35.0 

LOCATION OF VIEW 4 (DRAWING SPACE) 

X Y 105.0 105.0 

SUBFIGURE INSTANCE (408) 

X Y Z l * 69 -3.15 -3.19 SUBFIGURE LOCATION 

VIEW ENTITY (410) 

VIEW * 1 VIEW WIDTH « 70.00 

CENTER OF VIEW (MODEL SPACE) 

X Y Z 5.69 14.34 -2.24 

VIEW ROTATION (DECREES CLOCKWISE) 

X Y Z 30.00 30.00 30.00 


VIEW ENTITY (410) 

VIEW - 2 VIEW WIDTH » 88.75 

CENTER OF VIEW (MODEL SPACE) 
x Y Z 3.19 11.24 -1.61 

VIEW ROTATION (DECREES CLOCKWISE) 

X Y Z -76.10 ■ 25.66 -33.69 


VIEW ENTITY (410) 

VIEW - 3 VIEW WIDTH - 100.50 

CENTER OF VIEW (MODEL SPACE) 
x Y Z 3.19 11.24 -1.61 

VIEW ROTATION (DEGREES CLOCKWISE) 

•X Y Z -19.1 1 -48.59 40.89 


VIEW ENTITY (410) 

VIEW ■ 4 VIEW WIDTH » 88.75 

CENTER OF VIEW (MODEL SPACE) 
x Y Z 3.19 11.24 -1.61 
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VIEW ROTATION (DECREES CLOCKWISE) 

X Y 2 0.0 0.0 0.0 


ATTACHMENT 2 



The following individual descriptions present the cv cadds 
entities used to recreate the 28 entity IGES test file. Each 
heading is in the form : * IGES Entity (number) : CV Entity. 

The primary purpose of this appendix is to present the specific 
CV commands used to recreate the appropriate entities. 
Additional information on each of these recreations is available 
through Dr. Sharon Perkins with the University of Houston at 
Clear Lake. Dr. Perkins is the custodian of the detailed notes 
and illustrations written/drawn up by the authors of this report 
during the performance of this investigation. These notes would 
be of great help to a person interested in the details of the 
recreation of the 28 entity IGES test file. However, we felt 
that it would not be appropriate to present these details as part 
of this report. Dr. Perkins can be reached through the School of 
Natural and Applied Sciences. 


* CIRCULAR ARC (100) : Arc/Circle - 

Given : Reference Attachment 1. 

CV Implementation : 

#n#INS CIRCLE RADIUS 3.0 : 
MODEL LOC X-25 Y25 Z1 [RETURN] 

Comments: Well supported. 


* COMPOSITE CURVE (102) : Group - 

Given : Reference Attachment 1. 

CV Implementation : 

#n#INS LINE (4 LINES) 
#n#INS ARC (3 ARCS) 
#n#CONSTRUCT GROUP : dl d2 


Note : The use of dn represents a digitization. 

Comments : Supported through Group. 


* CONIC ARC (104) ELLIPSE (FORM 1) : Ellipse - 
Given : Reference Attachment 1. 

CV Implementation : 

#n#INS ELLIPSE HMAJ 3.56 HMIN 1.5 ANGA 0 ANGB 270 : 
Model Loc X-5.0 Y27.32 Z1.5 [RETURN] 
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Comments : Well supported. 

* CONIC ARC (104) PARABOLA (FORM 3) : Parabola - 
Given : Reference Attachment 1. 

CV Implementation : 

#n#INS PARABOLA XFOC 0.5 YHI 2.3 YLO -2.13 ROT 90.0 : 
MODEL LOC X-5.68 Y22.ll Z1.5 [RETURN] 

Comments : Well supported. 

* COPIOUS DATA (106) 3D LINEAR STRING (FORM 12) : String - 

Given : Reference Attachment 1. 

CV Implementation : 

#n#INS STRING : dl d2 d3 d4 [RETURN] 

Comments : Well supported. 

* PLANE (108) : Plane - 

Given : Reference Attachment 1. 

CV Implementation : 

#n#INS PLANE BOUND 3.275 : Model LocX14.92 

Y25.24 Z2.5, X11.63 Y21.98 20, X18.21 Y21.98 Z0 
[RETURN] 

Comments : Only unbounded planes are supported. 

* LINE (110) : Line 

Given : Reference Attachment 1. 

CV Implementation : 

#n#INS LINE : dl d2 [RETURN] 

Comments : Well supported. 
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* SPLINE (112) : B-spline - 

Given : Reference Attachment 1. 

CV Implementation : 

#n#INS BSPLINE DEG 3 TANA TANB : dld2 d3d4 ; 
d5d6d7 dn [RETURN] 

Comments : Well supported. 


* SPLINE SURFACE (114) : B-spline surface - 
Given : Reference Attachment 1. 


CV Implementation : 


Comments : This was the most complex of the recreations. 
Therefore it is not practical to attempt a summary of commands 
here. Please reference the original recreation notes if 
interested. 


* POINT (116) : Point - 

Given : Reference Attachment 1. 

CV Implementation : 

#n#INS POINT : Model Loc dld2....dn [RETURN] 
Comments : Well supported. 


* RULED SURFACE (118) - 

Given : Reference Attachment 1. 

CV Implementation : 

#n#INS LINE : Model Loc X2.0 Y18.0 Z3.0, 

X5.0 Y18.0 Z3.0 [RETURN] 
#n#INS LINE : Model Loc X2.0 Y14.0 Z1.0, 

X5.0 Y14.0 Z1.0 [RETURN] 
#n#INS RSURF : Model Ent dl d2 [RETURN] 

(where dl « digitize line near one of its end, 
d2 ■ digitize 2nd line near the same end 
as line 1) 

#n#INS ARC RADIUS 1.5 : Model Loc dld2d3 [RETURN] 
(wheredl - center of arc,d2 - start and d3- end) 
#n#INS RSURF MESH 5X5 : Model Ent dld2 [RETURN] 
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Comments : Well supported ; two separate rules surfaces are 

created. 


* SURFACE OF REVOLUTION (120) : Surface of Revolution - 
Given i Reference Attachment 1. 

CV Implementation : 

Insert the 3 entities of the Driven Curve, 

#n#INS LINE, #n#INS ARC RAD, #n#INS LINE 
Then, 

#n#INS SREV MESH NXN : Model ent dld2d3 ; 

Model end d4d5 [RETURN] 

dld2d3 ■ digitize the above 3 entities 
d4d5 - digitize or location of 2 end points 
which define an axis about which the revolution 
takes places. For our case, d4 « X15.25 Y12.25 
Z2.0, and d5 - X15.25 Y18.25 Z2.0. 

Comments s Well supported ; three separate surfaces of 
revolution are created. 


* TABULATED CYLINDER (122) : Tabulated Cylinder - 
Given : Reference Attachment 1. 

CV Implementation : 

First insert the Arc and Line of curve 1. 

#n#INS ARC RAD : and 

#n#INS LINE . 

Then, 

#n#INS TCYLINDER LOWBND 0.0 HIBND 5.4397 

MESH5X5 : Modelent dld2; Modelendd3d4 [RETURN] 

dld2 - digitize arc and line. 

d3d4 ■ 2 endpoints to define the direction of the 
translation for Tcylinder (vector) . For our case, 
d3 - X27.5 Y12.5 Z0 - start of arc 1, and 
d4 - X25.5 Y17.0 Z-2.67 - start of arc 2. 

Comments : Well supported ; two separate tabulated cylinders are 

created. 


* ANGULAR DIMENSION (202) - 

Given : Reference Attachment 1. 

CV Implementation : 
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a) Angular dimension without extension lines 

(witness lines) 

#n#INS LINE VERTICAL : Model loc X-25 Y5.5 Z 65 
IY3 [RETURN] ' ' 

#n#INS LINE HORIZONTAL : Model loc X-25 Y5.5 Z 65 
1X3 [RETURN] ’ ' 

#n#INS ADIMENSION TEXT MAIN/90.00 DEG/HEIGHT 0 2 
LOCATION RADIUS 3.0 SUPRESS EXTENSION BOTH : 

Model loc X-22.3737 Y6.95 Z0.65 [RETURN] 

where : dl - digitize first line near its upper 
end 

b) Angular dimension with extension lines. 

#n#INS LINE VERTICAL : Model loc dld2 [RETURN] 
where : dl ■ X-25. 5936 Y4.9064 Z0.65, 

42 - X-28 Y2.5 Z0.65 

#n#INS LINE HORIZONTAL : Model loc dld2 [RETURN] 
where : dl - X-25. 5936 Y2.5 Z0.65 

d2 - X-28 Y2.5 Z0.65 

#n#INS ADIMENSION TEXT MAIN/90.0 DEG/HEIGHT 0.2 
LOCATION RADIUS 3.0 : Model end dld2 Model loc 
X-25. 3737 Y3.95 Z0.65 [RETURN] 

Comments : Well supported. 


* DIAMETER DIMENSION (206) : Diameter dimension - 
Given : Reference Attachment 1. 

CV Implementation : 

a) #n#INS CIRCLE DIAM : Model loc dld2 [RETURN] 
dld2 ■ end points of the diameter, 

where dl - X-19.12 Y5.85 Zl.25, and 
d2 * X-16.88 Y9.15 Zl.25 . 

#n#INS LINE : Model loc dld2 [RETURN] 

#n#INS LINE HORIZONTAL : Model loc (digitize 2 
points) 

#n#INS DPI MENS ION TEXT MAIN /4.000/HEIGHT 0.2 
: Model entity d (digitize circle at dl) ; 
Modelloc Int of dld2 (digitize the two lines) 
[RETURN] 

Then delete the circle and the two lines. 

b) #n#INS CIRCLE DIAM : dld2 [RETURN] 
dld2 - start of header 1 and header 2, 
where dl - X-15.84 Y6.49 Zl.25, and 

d2 - X-16.16 2.57 Zl.25 

#n#INS DDIMEi. JION TEXT MAIN /4.000/HEIGHT 0.2 
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LEADER HEAD : Model ent dl (digitize circle) 
Model loc d2d3 (digitize the required headers) 
where d2 ■ X-15.75 Y7.62 Z1.25, 
and d3 - X-15.25 Y7.62 Z1.25. 

c) #n#INS CIRCLE DIAM : dld2 [RETURN] 
dld2 - start of headers, 
where dl - X-11.57 Y8.45 Z1.25, 
and d2 - X-12.43 Y4.55 Z1.25. 

#n#INS DDIM TEXT MAIN /4.000/HEIGHT 0.2 LEADER 

HEAD : Model ent dl (digitize circle anywhere) 

Model loc d2d3 [RETURN] 

where d2 - X-12.75 Y3.13 Z1.25, and 

d3 - X-12.25 Y3.13 Z1.25 

Comments : Well supported. 


* FLAG NOTE (208) : Flag/Label - 

Given : Reference Attachment 1. 

CV Implementation ; 

a) #n#INS FLAG / FLAG NO. 1 / HEIGHT 0.2 : Model loc 
dl [RETURN] 

Where dl - X-4.54 Y8.4 Z-1.25 

b) #n#INS POINT : Model loc X-9.3 Y5.5 Z-1.25 
[RETURN] 

#n#INS LABEL /[B5] FLAG NO. 2 [X]/ HEIGHT 0.2 : 
Model ent dl Model loc d2d3 [RETURN] 
where dl - digitize point, d2 - X-5.1 Y6.6Z-1.25, 
and d3 - X-4.54 Y6.6 Z-1.25 

c) #n#INS POINT : Model loc dld2 [RETURN] 
where dl - X-8.5 Y3 Z-1.25, and 

d2 - X-8.5 Y4.5 Z-1.25 

#n#INS LABEL /[B5] FLAG NO. 3 [X]/ HEIGHT 0.2 : 

Model ent dl Model loc d2d3 ; Model ent d4 

Model loc d5d6 [RETURN] 

where d2-d5« X-6 Y3.6 Z-1.25, and 

d3-d6« X-4.54 Y3.6 Z-1.25. dl and d4 are 

digitized. 

Comments : Flag note with leaders is supported through label 

with Feature Control Symbol as flag. 


* GENERAL LABEL (210) : Label - 

Given : Reference Attachment 1. 

CV Implementation : 
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#n#INS POINT : Model loc dld2d3d4 [RETURN] 

a) #n#IN£^ LABEL /LABEL 1/ HEIGHT 0.2 : Model ent 
dl Model loc d2d3 [RETURN] 

b) #n#INS LABEL /LABEL 2/ HEIGHT 0.2 : Model ent 
dl Model loc d2d3 [RETURN] 

c) #n#INS LABEL /LABEL 3/ HEIGHT 0.2 : Model ent 
dl Model loc d2 ; Model ent d3 Model loc d4d5 
[RETURN] 


Comments : Well supported. 


* GENERAL NOTE (212) : Text - 

Given : Reference Attachment 1. 

CV Implementation : 

a) #n#INS TEXT /TEXT 1/ HEIGHT 1.0 ANGLE 30 : 
Model loc X15.0 Y4.0 21 [RETURN] 

b) #n#INS TEXT /TEXT 2/ HEIGHT 0.5 ANGLE 120 : 
Model loc X14.0 Y5.0 21 [RETURN] 

c) #n#INS TEXT /TEXT 3/ HEIGHT 0.2 ANGLE 210 : 
Model loc X13.0 Y4 22 [RETURN] 

d) #n#INS TEXT /TEXT 4/ HEIGHT 0.1 ANGLE 300 : 
Model loc X14.0 Y3 23 [RETURN] 


Comments : Well supported. 


* LINEAR DIMENSION (216) : Linear Dimension - 

Given : Reference Attachment 1. 

CV Implementation : 

a) #n#INS LINE : Model loc dld2 [RETURN] 

#n#INS LDIMENSION VERTICAL TEXT MAIN /5.00/ 
HEIGHT 0.2 Model end dld2 Model loc X28.01 
Y5.6 22.5 [RETURN] 

b) #n#INS POINT : Model loc X21 Y6.44 22.5, 
X25.97 Y6.44 22.5 [RETURN] 

#n#INS LDIMENSION TEXT MAIN /5.00/ HEIGHT 0.2 
LOCATION AUTOCENTER SUPPRESS EXTENSION BOTH : 
Model end dld2 Model loc X23.485 Y6.99 22.5 
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[RETURN] 


c) #n#INS LINE : Model loc dld2 [RETURN] 

#n#INS LDIM VERTICAL : Model end dld2 Model loc 
d3 [RETURN] 

#n#INS LDIMENSION TEXT MAIN /3.60/ HEIGHT 0.2 
LOCATION HEAD ALIGN : Model end dld2 Model ent 
d3 Model loc d4 [RETURN] 


Comments : Well supported. 

* ORDINATE DIMENSION (218) : Ordinate dimension - 
Given : Reference Attachment 1. 

CV Implementation : 

a) #n#INS LINE VERTICAL : Model loc X-28.5 Y-2 
Z-0.5, IY-4 [RETURN] 

#n#INS ODIMENSION VERTICAL ARROWHEAD TEXT MAIN 
/4.00/ HEIGHT 0.2 : Digitize datum reference 
point dl Model loc d2 Model end d3 Model loc 
d4 [RETURN] 

b) #n#INS LINE VERTICAL : Model loc X-28.5 Y-4 
Z-0.5, IY-4 [RETURN] 

#n#INS ODIMENSION VERTICAL TEXT MAIN /4.00/ 
HEIGHT 0.2 : Digitize datum reference point dl 
Model loc d2 Model end d3 Model loc d4 
[RETURN] 

c) #n#INS LINE HORIZONTAL : Model loc X-22 Y-3 
Z-0.5, IX-2.52 [RETURN] 

#n#INS ODIMENSION HORIZONTAL ARROWHEAD TEXT 
MAIN / 2 . 5 2/ HEIGHT 0.2 : Digitize datum 

reference point dl Model loc d2 Model end d3 
Model loc d4 [RETURN] 


Comments : Well supported. 


* POINT DIMENSION (220) : Ordinate dimension - 
Given : Reference Attachment 1. 

CV Implementation : 

a) #n#INS POINT : Model loc X-14.6 Y-7.4 Z-l 
[RETURN] 

#n#INS ODIMENSION TEXT MAIN / POINT 1 / 

HEIGHT 0.2 CIRCLE : Digitize datum reference 
point dl Model loc d2 Model end d3 Model loc 
d4d5d6 [RETURN] 
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b) #n#INS LINE : Model loc dld2d3d4 [RETURN] 

#n#INS TEXT /POINT 2/ HEIGHT 0.2 : Model loc 
d5 [RETURN] 

#n#CONSTRUCT GROUP : dld2d3d4 [RETURN] 


Comments s Supported through ordinate dimension. 


* RADIUS DIMENSION (222) : Radial dimension - 
Given : Reference Attachment 1. 

CV Implementation : 

a) #n#INSCIRCLERADIUS1.0 : Modellocdl [RETURN] 

#n#INS RDIMENSION TEXT MAIN /1.000/ HEIGHT 0.2 
: Model ent dl Model loc d2d3 [RETURN] 

b) #n#INS CIRCLERADIUS1. 0 : Modellocdl [RETURN] 

#n#INS RDIMENSION ARROW OUT TEXT MAIN /1.000/ 
HEIGHT 0.2 : Model ent dl Model loc d2d3 
[RETURN] 

Comments : Well supported. 


* SUBFIGURE DEFINITION (308) : Subfigure part file - 

Given : Reference Attachment 1. 

CV Implementation : 

# ACT PART <PART NAME> [RETURN] 

#n#INS TEXT /SUBFIGURE/ HEIGHT 0.8 : Model loc 
X0 Y0 Z0 [RETURN] 

#n#INS TEXT /(408)/ HEIGHT 0.8 : Model loc 
XI. 5 Y-1.5 Z0 [RETURN] 

#n#EXIT PART FILE SFIG [RETURN] 


Comments : Well supported. 


* DRAWING ENTITY (404) : Drawing - 

Given : Reference Attachment 1. 

CV Implementation : 

#ACT DRAWING Dl HGT 125 WDT 150 [RETURN] 

# ROTATE ENTITY MODEL AZ-30AY-30AX-30 : Model 
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ent : Window dld2 ; Model loc XOYOZO [RETURN! 

#DEF CPL VI AX30AY30AZ30 : Model loc X5.69 Y14 34 
Z-2.24 [RETURN] 

#DEF VIEW VI CPL VI : Draw loc X35Y35 [RETURN] 

#DEF CPL V2 AX-76. 1AY25 . 66AZ-33 . 69 : Model loc 
X3.19 Y11.24 Z-1.61 [RETURN] 

#DEF VIEW V2 CPL V2 : Draw loc X35 Y105 [RETURN] 
#DEF CPL V3 AX-19. HAY-48 . 59AZ40 . 89 : Model loc 
X3.19 Y11.24 Z-1.61 [RETURN] 

#DEF VIEW V3 CPL V3 : Draw loc X105 Y35 [RETURN] 
#DEF CPL V4 : Model loc X3.19 Y11.24 Z-1.61 
[RETURN] 

#DEF VIEW V4 CPL V4 : Draw loc X105 Y105 [RETURN] 


Comments : Well supported. 


* SUBFIGURE INSTANCE (408) : Subfigure instance - 
Given : Reference Attachment 1. 

CV Implementation ; 

#n#INS SFIGURE <NAME> : Model loc dl... [RETURN] 
#n#INS SFIGURE SUBFIG : Model loc XI. 69 Y-3.15 
Z-3.19 [RETURN] 


Comments : Well supported. 
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1 26 

^67*214. UO. 2, 0.025. 0.0, -22. 0,5. 5. -22. 26 15, 6. 7251 

56^! 202. 165,0,0,-25.0,5.5,3.0, 167,165; 

I r 


1 49P 
I 49D 
I 49 P 
1 49P 
1 49^ 
I 49P 
I 49P 
1 49P 
1 49P 
I 49 p 
I 490 
I49P 
I 49 P 
1 49P 
1 49P 
1 49p 
I 490 
I 49P 
1 49P 
1 490 

I 5 I P 
1 53P 
I 550 
1 57P 
I 59P 
1 6 1 P 
1 63P 
1 65? 

I 67° 

1 69P 


^ 69 ! 21 ? «^5 * 1 •0*0.2* ' , I .570<j,0.0,0, 0,-15. ' 25, 7. 53, 0.0, 5 M 4 . 000 * 

570! 2 I 4, ^0. ?. o. 025, 0. 0.- I 5. 84 19,6.490 I 6 . -I 6 . 0 , 4 . 5 j, 

571 ! ? I 4, 0.0. 2,0.025.0.0,-1 6 . 158 1,2 .569^4,-16.0,4.53,-1 5.75,7.63, 

572! -15. 25. 7. 63* 

I 02 

573! 206, 17! . I 73,1 75.-16. 0,4.5 Jl 

574!212, 1,5.0.92,0.2. I , I .570rf.0.C,0, 0,-5. 965,-6.6. 0.C.5HI . 000* 
575!2 1 4, ^,0.2, 0.025, 0,0,- j, 0,-5. 0,-4. 5, -6.5. -5.0, -6.5 | 

57o! 222. 179. 181 ,-l .5,-j.5* 

I 36 

5 77! 21 2 , 1.4.0,76.0.2. I , I .570H.0. 0,0.0, 22 . 5 1 ,5.5, 0.0. 4H3.60* 

57o! 214. 1,0.2.0.025,0.0,22.01,5.2,22.01.1.61 

I 38 

579! 2 1 4, 3^0. 2. 0. 025, 0. Q. 22. 01. ! .0.22.0 !. 5. 2 . 22. 01 .5.6,22.385,5.6* 

560! 106, J, 3. 0.0, 22 . 66 I 2 , 5 . 2 . 22. 54 I 2 . 5 . 2, 2 1 .8475,5.2* 

5t I! 106. I. ..0,0.22. 6612 , l.o, 22 . 54 12 . I. 6 . 2 1.8475. 1 . 6 * 

582 ! 2 1 6, 185,1*7. 189. 191, I9J? 

142 

583J212. U4.0. 78,0.2. 1 , 1 .5 70m, 0.0, 0.0. 22. 75. 6. 9.0.0, 4H5. 00* 

584 ! 2 I 4, I ,0.2,0.025,2.5,2 I . 0 , 7 . 0, 22 . 625 , 7. 0 » 

J 44 

585I214. 1,0. 2,0.025.2. 5,25.97,7.0.23.575,7.0* 

1 45 

086 ! 106, J, 2.9,21 .0,6.9636.21 .0,7.0836,21 .0,7. 1625* 

5c>7! 2. 5, 25. 97, 6 . 9636, 25. 97, 7. 0836, 25. 97. 7. 1625* 

586! 2 16. 197, I 99,201 ,203,205* 

I 4 d 

6b9!2 | 2,^5, 1 .0,0.2, I , 1 . 5708,0. 0. 0.0,- I o . 392 1 . 7. 5. 0.0. 5H4 . 000* 
590J2I4 | 0.2. 0 .025.0. 0 , -16. 86, 9. 15.-1 7. 7794,7.^25* 

I DO 

591! 214. I, 0.2, 0.025, 0,0, -19. 12, 5. 35,-1 8 . 0849,7. j75| 

15 1 

5921206, 209. 211. 213,-18.0,7. 5* 

I 52 

5931 21 2 ; '♦ 4 , °* 7^0.2, I,!. 5706. 0.0, 0,0, -24. 375, - 4 . 1 . 0 . 0 . 4 H 4 . 00* 
594!?u | ,0.0.0.0,0.0.-28.5312,-4.0,-24.5.-4.0* 

1 54 

595 !2lrt,2 1 7, 219* ■- • 

I 55 

596! 2 12. ^5, 0.92, 0.2, l, 1.5708,0. 0,0, 0,-6. 8 75, -2. 6 , 0.0,5HI. 000 I 
597! 2 14, 3 , 0.2,0. 025, 0.0,-R. 40864.-1 .8064,-9.0,-1 ,0,-7. 9. -2. 5. -7.0, 

59-> 1—2.5? 

1 58 


?27P 


599! 7 . 12 . 27 J. 225,-9.0.- I . 0? 

159 

600 ! 2! 2.^4 ,0.74,0.2.1,1 .5706, I . 5708,0,0,-2 1 .9, -6. 235, 0.0, 4H2. 52 ; 

— o0J !214 * I »O.2,0 .025, 0.0. -22. 0.-2. 9064. -22. 0.-5. 5? 

1 6 I 

602J2M. 229, 2jI? 

162 

— 603 •’ 2 1 2,^4 , 0. 7d ,0.2 , I , I .5 708,0. 0,0, 0,27. 66, 5. 5, 0.0,44 5. 00? 

6041214, I ,0.2,0. 025, 2.5, 2o. 01 ,6.01,28.0! ,5.825* 

— 1 64 

605! 2 I 4, 1 ,0.2,0.025,2.5,28.01 ,3.0 1 ,28.01 ,5.375* 

I o5 

_ 606! 106, 1 ,3,2.5,28.63,6.01 ,2*. 5 1 ,8.01 ,27.8475,8.01 * 

I 6o 

607! 106,l.j.2.5,2o.6w.3.0l ,28.51 ,3.01 ,2 7. 8475, 3.01 * 

I 61 

~ 506! 2 1 6. 235, 237.2 39. 24 1 ,24j* 

I 66 

^ 6091212. U 13,2.5,0.2,1 ,1 .5708,0.0,0,0,-1 3. 95, -2. 37493,0.0, I 3H poiN 

6 1 0 ! T I * 

I 70 

”611! 1 °0,0. 0,-1 2. 7, -2. 27493,- 1 1 .4061 .-2.27493.- 1 1 .4061 .-2.27493* 

6! 2! 21 4. 3.0. 0,0.0. 0.0,-! 4.6. -7. 3064,-1 4.6.-6.6683, -12. 7,-4. 0688, 

6 I 3 ! - I 2 . 7 , -3 . 56 8ti * 

1 73 

. 614! 220.247.251 ,249* 
w 174 

61 5I2 1 2. 1, 5. 1. 0,0. 2, 1. 1.5708, 0.0, 0,0, -I 2. 1 25. 3. 03. 0.0.5H4. 000* 

^61 6! 2 14. | ,0.2, 0.02b, 0.0, -12. 4336, 4. 55084, -12. 0,6. 5* 

1 76 

6 I 7! 2 I 4, 3,0.2.0.025,0.0,- 1 1 .5662,8.44916,-12.0,6.5,-12.75,3. 13, 

""61«!-1 2.25.3. 13? 

I 76 

6 1 9! 206,255,25 7,259, -12. 0,6. 5* 

— 1 79 

620! 2 12, 1,4, 0.78,0. 2, I , I . 5708 , 0. 0,0, 0,-24. 375, -2 . I ,0.0, 4H4 . 00* 

_62l ! 2 1 4 , 1 ,0.2,0.025,0.0,-28.5936,-2.0,-24.5,-2.0* 

I 8 I 

622 !2 I 3,263,265* 

_ 1 82 

623! 2 12.^! 8,5. 55, 0.3, I . I .5708,0.0,0,0,-28.0,20.48.0.0. 1 8HCI RCULAR A 

524! PC ( I 0*0) ? 

134 

625! 2 12. ^.21 . 6. 63 , 0. 3 . I , I . 5706 .0. 0, 0,0 ,- I o, 0,20.5,0. 0,2 I HCOMPOSITE C 

—526 ! URVE (102)* 

1 86 

52 7! 2 1 2J. 1 5,4. 5,0.3, 1 , 1 .5708. 0.0,0, 0.-8. 0,20. 5, 0.0, 15HCONIC ARC ( 10 

~?>2rj!^) * 

I 88 


229? 

231 n 

233P 

235P 

2 j 7° 

239? 

241 ? 

243° 

245P 

247P 

247D 

249P 

251 P 

2510 

253P 

2 55P 

257P 

259P 

2 59P 

26 i P 
263P 
265P 

2670 
269P 
269P 
271 o 

27 I P 
273? 


2730 



6?9!212. 1 . 1 1 ,3.03.0.3, 
1 :i9 

1 , 1 ,570a, 0.0, 0,0, -6. 7, 10.5,0.0, 1 IHPOINT (116); 

275P 

- 

6jQ ! 2 1 2 , 1 , 1 | ,3.27,0.3, 
IO 0 

1 , 1 .0706,0.0*0,0, 13.5,20.5,0.0, ! ! HPLAME ( 1 Od ) ; 

277P 

_ 

63! ! 2 1 2 . 1 , 19,5.76,0.3, 
19! 

1 . ! .5708,0.0,0,0,2.0.20.5,0.0, 19HL I NEAR STRING 

219 ? 

* 

632 f (106); 




192 


2 19? 


o 3 j ! 2 ! 2 , 1 , 10.2.7,0. j, J 
1 93 

,1.5 /Od, 0 . 0 , 0 , 0 , 22 .0,20. 5 , o, o. | ONLINE ( 110 ); 

261° 


634! 2 12. 1 ,12,3. 33,0.3. 
1 94 

1 . ! .5708,0.0.0.0,-26.0, 13.5,0.0, 1 2HSPLIME (112 

23 JP 

- 

635 ! ) ; 




195 


263P 


6361212, ! .24.7.62,0.3, 
1 96 

1 * 1 •5703,0.0.0,0,- IV. 0.0. 5.0.0, 24HQIAMETER DIM 

285° 

* 

637! P-SIOV (206) « 




197 


235P 


6 3'i ! 2 1 2 , ! , 16,5.91 , 0 . 3 , 1 
1 93 

, 1 .8708,0.0,0.0,2.0, 10.5,0.0. 1 9HRULED SURFACE 

261 ? 


639! (IU| 




| 90 


261 ? 


<540! 2 ? 2 . I , 19.5.55,0.3. 1 
200 

, 1 .5705,0.0,0,0, 1 3.0, 10.5,0.0, I9HSURF. OF REV 

269 ? 

- 

641!. ( ! 20) J 




20 ! 


269 ? 


6421212. 1 ,24,7.59,0.3 , 1 
202 

, 1 ,570o. 0.0,0,0,22.0, 1 0.5 , 0. 0.24HTA8ULATED CY 

29fo 


64311 TWER (I22)| 




203 


291 ? 


644 ! 21 2, 1 ,23.7.26,0.3, ! 

204 

, 1 .570d,0. 0,0, 0,-29. 0,0. 5. 0 .0, 23HANGULAR DIME 

292 ? 

- 

645! MS ION (202)1 




205 


292 ? 

- 

646 ! 2 1 2 , 1 . 12,2.36,0.2, 1 
206 

, 1 .5703,0.0.0,0,-4. 5,8. 5.0.0. 12H FLAG No. 1 ; 

296 ? 

m 

647! 106, I ,6. 0.0, -4. 54,6 

207 

.4, -4. 54,6.8,-2.08,3.6,-! . 79437,8 .6 , -2 . Oo , 

291 ? 


64 c !d.4,-4.54,3.4* 


291 ° 


208 


, = 

649! 228.295. ! .297,0; 


299 ? 


209 



650!2I2, 1 , 19,5,97,0.3, 1 , 
210 

, 1 .5708.0.0,0.0,2.0.0.5,0.0, 1 9HG5NERAL LABEL 

301 P 

— 

65! ! ( 21 0)9 




2 1 1 


30 1 P 


6 - 2 ! 2 ! 2 , ! ,21 ,6,48,0.3, 1 , 
212 

1 .5703,0.0,0,0,- | 5 .0, -9, 5, 0.0,2 1 HPOINT DImEN 

303P 

m 

653JSION (220); 


303P 


21.5 


- - 

654!2 12 . 1 .6,6. J, 1 .0, | , | . 
214 

570b, 0.523599, 0,0, 15.0,4.0. 1 ,0,6HTEXT 1 ; 

305° 


6 55! 212, 1,7, 1.58,0, 2,1,1 

2 ! 5 

.5706.0.0.0,0, 1 .375, J.4.0.0.7HLABEL 3; 

307P 

— 

656 ! 2 1 4, 1 ,0.2,0.025,0.0, 
216 

7.5. 3. 5, 3.0,3. 5; 

309P 


657! 2 1 4, 1 ,0.2.0.025,0.0. 
217 

7. 0,5. 0,3. 5625,3.5; 

3 !l° 

iPa 

W 

658J2I0, 307, 2,309.31 | ; 

2 1 .5 


313P 

— 


- 6b9l2]2 ^ | « |R - 4 - 71 ,0.3, ] , I .570d,0.0,0,0,-6.0.0.5,0.0. I5HFLAG Note (23 

660 ! 8 ) | 

_ 220 

661 ! 212, U/, 1.5, 0.2,1 , 1.570^,0.0, 0.0, 0.675. 3. 4,0.0, 7HLAQEL I | 

_ 662 -'214^2. 0.2, 0.025, 0.0, 3. 6, 7. 5, 2. 5. 8. 5. 2. 2, 3. 5 1 

663! 210. j|7, I ,J|0, 

223 

~ 664 ! 21 2 *i’7. '.50,0.2,1,1 .5708 ,0.0.0,0,4.495,6.3,0.0, 7HLABEL 2? 
665!2M J. 0.2,3. 025,0.0.8.5,8.5. 7. I ,6.4,6. I ,6. 4« 

666! 2 I 0,323, I .325 1 
226 

667!2 | 2^.6,3.3,0.b, I . I .5703,2.0944,0,0. 14.0,5.0, I .0.6HTEXT 2? 
66o!2l2^,6, 1 .34,0.2, J , I ,570b, 3. 665)9,0,0, 1 j.0,4 .0,2 .0.6HTEXT 3; 

- 669!2 ' ^^5,0.67,0.1 ,|,l. 8708. 5. 23599. 0.0, | 4 . 0,3. 0,3.0, 6HTEXT 4, 

670121 2, t. ^13,5. n I ,0.3.1, I .5703,0.0,0,0, I 2.0, 0.5, 0.0, ISHGENERAL NOTE 

- 671 ! (2 12) i 

231 

_ 672!21 2 - I ^ 7 .'. 4 d,°. 2.1, 1.5708,0. 0,0, 0 f - |7 .9 f _ 8# o t . KO<7H p OINT 

673 ! 425 ? 

2 33 

- 674!2,2 234 22 . 6 . 75 .°. 3 ' , . 570 °. °*°, °,°, -«• 0,-9. 5.0.0, 224RADIUS DlMEN 

675! SION (222); 

2j5 

676J212, U 12.2.44,0.2, 1 . 1 .5708,0.0,0,0,-4.5,6.5,0.0, I2H FLAG No. 2 ; 

^677*2 1 4,2. 0.2,0. 025.0.3,-9.3 ,5.5 ,-5. I .6. 6, -4. 54, 6. 6 1 

61 i\ mo. U6, 0.3, - 4 . 54. 6. 4. -4. 54. 6. 3, -2. 02, 6. 8.-1 .73437,6.6,-2.02, 

>—6 79 !6. 4, -4. 54, 6. 4} 

2^9 

- 6c0! 223.341 , | ,j45, I ,j43l 

_ 240 

681 !2 12^. 22,6. 75.0.3, 1 , ! . 5703 ,0.0, 0,0, 22 . 0,0. 5.0.0, 22HLINEAR D I MENS 

66 2 ! [ ON (216)1 
— - 242 

rio ' il2]2 ^ 12,2.46,0,2. !,1 .5703, 0.0, °,°, -4. 5, 3. 5, 0.0, 12H FLAG NO. 3 | 
_684! 2 1 4^2. 0.2. 0.025,0. 0.-3. 5, 3. 0,-6. 0,3. 5. -4. 54. 3.6 » 

685!214.l 0.2, 0.025, 0.0, -3.5, 4 . 5, -6. 0,3. 61 

<L 4b 

Ob6! ,06 » ^o, 0.0, -4.54, 3. 4 ,-4. 54, 3. o,-2. O.j.D,- I .71437,3.6,-2.0,3.4, 

667 ! -4 . 54 , j. 4 | 

247 

688 .'226.351 . 1 .357.2.353,3 55* 

4f> 


3 150 
3I5P 
31 7P 

3190 

321? 

323? 

3250 

327P 

329P 

331 o 

333P 

335? 

335° 

337P 

337P 

3390 

339P 

341 P 

343P 

345P 

345P 

3470 
349P 
349P 
35 IP 
353P 
3 55? 

357° 

357P 

359P 



6S0! 2 | 2^ II ,24.7.47,0.3. 1 . 1 . 5708 , 0,0,0, 0,-28 .0.-9. 5 .0 . 0. 24HORDIN' ATE DI 

690!.*-'E.‘JSroM (PIH)? 

250 

691 !2 !2^,2°, 6 .09,°.3, 1 . I . 5708 , 0 . 0 ,0 ,0 ] o. 0. I 0. 5 , 0. 0, 20HSPL I ME SURF 

6921 ACc ( II4)| 

252 

69V. I ?4 « 0.75, 0.4330 1 3. -0.5. I .49851 , -0 . 2 I 6506, O.d 75, 0 . 4 330 1 3 , 

694 ! -4 . S0j46 , 0. 625,-0. 2 1 6506,0. 75,-0.654255 ; 

254 

695 ! 406 , I 7,0. 0.0. 0,0.0, 1 .0? 

2 C 5 

6C6! I 00, 3. 0.6 . 5, I o . 0, 5 .0. 15.0,4.0, I d ,0| 

256 

6° 7 ! I 00, 1.0. 6. 5, 14.0.5.0, 14.0,3.0, I 4.0 1 

257 

69^! 406, 3,36, I ,0; 

25c 

609! NS. 360, 371 ,o,0,0. I .373; 

259 

700! '10.7. /942 c, 16.0 I 6,-0. 397 1 1 4, I 0.0442, I 5.9665, 1.477b9 ; 

701 ! l 10. 7.06215, 12.25,-1 . 03 1 09,9 .3 I 2 I 8 . I I .6005,0.8439121 

702! 406, 3, 1 .1,0? 

262 

703! I I c. 3 77. 379, 0,0,0, 1.331; 

263 

704! 110,^8.34, 13.5331 ,7.08001 . I 5. 74 I 9. 3. 23305.8. 37905* 

705! I 00,2.0, I 7 . 0,17, 1 3, 17. 87, 17. 13, 17, 0,18.0; 

265 

7065406. 3, d. 36,0; 

266 

707! 120. 78 5, 38 7, 0.0, 6. 28319,0, | ,389; 

267 

7nS! ' 3 - 5 - 31 • 7 - 0800 ' .15.7410.3.28305.3.379051 

709! HO, 15. 74 19,8.28305, J. 37905, 19.32, 1 1 .9353,3.961 
t! ov 

7 10! 406, 3, 1.36,0; 

210 

711! 120,303.395,0.0,6.28319,0, I ,397; 

712! MO, 25. 7207, 6. 07508. 13.6397,21 .9707,7. 15761.10.5147; 

713! 406 , j , I . l ,0; 

273 . - . - 

714! 1 22,401 .27.5042,9.28946,9.41288,0, 1.403; 

?74 

715! 100.0.0.25.5.12.5,27.5,12.5,26.5,13.5; 

2 1 ? 

7161406. 3, 18.1,0; 

276 

717! 122, 407. 27.62! 2.8. 1 9795, 10.2544,0,1,409; 

7lo!406,3. 10, 10,0; 

278 


4 I 3° 


~ 7,9! 1 l4 ’^ 1 .« .4.0.0, I .0,0.0, I .0,2.0.3.0.4.0.-6.10104.-2.09756. 

_ 720! 1 • '9445.-0. 79^964,0. 775759 ,-6. 749j 38.-2 . ,8585. I . 45723 , 0. 25aj02 , 

72 ) I - f . 502 04 £-05 . j.j 7366, -2. 25243, -0.04 274 99, 0.74 93 99, -2. 8, 572, 

.3 7J M, I P. 54 I 2.- 1 . 99d20,-9. 755 1 3,6.50342 , 0. 52d723 , -0.4 99552 , 
72j ! - I . J2t47 , 0. 885o3 j, -0. 649,34,-2. M5 77E-05 ,2 .20266 , - I . 46^44 , 

^724!0., 0^942, 0.49957;,-!. ,727. 1.24547, -.5.J495, -0.999341, 6.69512, 

— 725! “ 4 *^^ 74 »0.2 I I 907.-0.249t)! ,-0.674235,0.382651 ,0.546967, 

7,. 5 ! -3. 4 3,2 j 6-05, 0.9,0 ,04, -0.65 jo55, -0.09 I 4004,0.24984 7,-0.9 I 1973, 

^727!0.607975,-5. 10972, -2. 99756. -0.424453. 0.26297,!. 164,,.,. 49678. * 
728.-3. ,7567. 2. 5837o. 0., 30052.2. 248, 8,-5. 06640, 3 . 37899, -0.0427443. 
^729!-0. 749,96.1. 6,065. -|.,204 Jf ,9.5295, -l.9982 O ,-J0.75 J 6. 7. 16909, 

73°. -0.4427, 9. 0.999, 42, -?. 64, 24, I .694, 6,-0.322303. , .49871 .-3.4, 542, 
-73,! 2. 27695, °., 0894, -0.499568, ,.12475, -0.74984,-, 4. 682, -0.999 338, 

^7, 2! 6. ,8967,-4.2 59 77, , . 03 I 6 , ,0. 4 99663 . - , . 3486, 0. 399067,0. 2 72 784 . 

7 3310.7495 I I. -,.755, 2. 1.170:^,-0.09,3923. -0.249839, 0.58706, 

_734. 0.39L372.-3.9od3.-I .4305, E-06,-7.6h797. 5. 12531 . I .29598, 3. 74695. 
-t . 970 / , ,5.98047. , . o I o54 E-Oj , - 7 . ,909dE-06. -0. 0265505 . 0 . 0 , 770 , 4 , 
736 .'-0.0427473, -0.749,85, , . 68062 , 2042 . > 8.87d7. 5 . 72205E-06, 
J37!-, 5.5355., 0.3904. -0.760513. 2. 49786, -5.0078,, 3 . Q9 d54f4 . 5 , 2 31 fc -- 03f 
7, d!6.5.>307f-:-06 f -0.04| 145, .0.027425, .0. )Oo9j7, -0.40953, I . 1248, 


J39J-0. 749681, 4639, -2. 86, 02E-06. 3.373, -2. 532.,. 90307.,. 24917, 

40! -3.097o7, 2. 065 1 1 ,-0. 00 1 3926,-4.291 53E-06, 6. 05 1 782-03, 

”741 J-4.03547E-03, -0.09, 3923,-0.249832. 0.587027.-0.39, 35. -2.60325. 

— 42 * f * 9 302 S * 5,0040 ' ,0 • 0r)J, • 1 • J 7,3b, , .49878,-9.98 194,2.65462, 

749!-°. , 26423, -2. 248, 6, 5. 0,532, -9. 34355,-0. 0427462, 0.749386. 

-44 ! -2. 8^568. > .877,2, Id. 2266, I . 0083, -20.4CQ7, ,3. 6665,— 0. 424678, 

45 ! 0. 909 ri, ,-2.7057 , , ,. 3038,. 0.39 , j2j, -1.49973, 3. 3332 J. -2. 222 15. 
T46!°. ,069j7 t 0. 499589. -| .37269, , .24845 . - , 2 . 2536 . 0. 99933 . I .36842, 
^4 7 '-0.9^22 77. 1.026,1 ,0.4 99665,-1 . 3244 8, 0. 882988.-0. 275569 , 

74..-, ! -0 . /49-.02. I . 76714,-, . , 7c09 , -0. 09 , j92d , 0. 249fid2 , -0. 9 , 1943, 


41 5? 
4,50 

41 5P 

4, 5P 

4150 

4,5? 

4, 5P 

4,50 

4I5P 

41 5P 

4,50 

4I5P 

4>5P 

4150 

4 I5P 

4 , 5P 

4,50 

4I5P 

415P 

4,50 

4 I5P 

4, 5P 

4 I 5P 
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749 J0.6C7O62.-!. 60 1 04, 2. 90 '56,-1 6. 7669. | | . 1913,0. 790205 , -o. 740360, 

750!-2.J93o2, I .59*37, -2. 37083, 2. 24o I 7. 7. 19407,-4.79662, 1 . bo059, 

75 I '-1.49873. -4. 79664, J. | 9775. M. 2422. 1.9933.-21.7449.14.4966, 

752 ! 0.56 4^/ 77, -0,4 09 552,- I .65733, ! ,I04/1H,-| .694 33, 1 .49366,4.97109, 

753!-3. j 1464. !. 12955, -0. 999 |0 4, -3. iU66, 2. 20976, -M. 5995. 0.999324, 
754J0.399131, -0.59942. 0.300792, -0.249345. -0.526031, 0.J5069. 

75b ! -0.602377, °. 749534, I .57*09,-1 .05207, 0.401535,-0. 499689,-1 .05206, 
756! 0.701 33. -8. 699 1 1 . -2 . 99756, 6. 99267 , -5 . 995 11,-0. 70225,-0. 749405, 

757!2. 24871,-1. 49H1I , I .33452.2.57492E- 05,-7. 72476C-05,5.|4984E-05, 

758!-°. ?3I O.U, 0.749370, - 2 . 3481 4.!. 40876. 14.2912.-1.99828,5.00485, 

759 ! -3.99657 , -0. 4 1 866 1 , -0, 4995 7o, I . 49673,-0. 999 1 55 » 0. 0o50663, 

760! -1. 93 M9E-05. 5. 7 9357E-05, -3. 36233E-05. -0.01 57094 ,.0.499585. 

761 !-l .40676.0.9091 7 ! , - I 4 . 0504 , -0. 009335 , 2 . 99fcQ| ,- 1 . 99867 . -0 . 229337 , 

762! -0.24v j27, 0.749482, -0.409655, 0.3 73902, 9. 298J2E-06, -2. 7695E-05, 
768! 1 .85966E-05, -0.145551 ,0.249827,-0.74948,0,499653,-8.24377, 

76 4! -2. 99 756, 8. 99267,-5. 905 I I . I .371 . 1 .49878.-4.49635,2. 99757, 

765!0.68873l,2.24ol6,-o.?4449.4.49633.-0.231923,-0.749369,2.243V7. 
766J-1. 49878, 13.9469. -1.9938, 5. 99489. -3.99659, -0.290657. 0.99914, 

767!-2. 09742, I . 09328,0.0379381 , I . 49b 73, -4. 496 I 9, 2 . 99746 , -0.01 57 1 23, 

76d! -0.499577. 1.49373,-0.999164,-13.5514.-0.999327.2.99793,-1 .99865. 
769! !. 08131, 0.499671, -1.49901, 0.999342, 0.437249. 0.749496, -2. 24849. 
770! I .49309,-0. 1 45543,-0.240835,0.749506.-0.409671 ,-6.42096, 

771 !2. 86102E-06,-8.58307E-06. 5. 72205E-06, 2. 0527,3. 74695. -1 1.2408, 

772 ! 7 . 49389 , -0 . 0070J8 ,-4.291 53E-06 , I . 28746E-05 , -8 . 58307E-06 . 

773! -0.23 I 025, -0.740386, 2. 248! 6,-1 .498 77, I 3.6785,-2.86 1 02E-06, 

774 ! 8. 5330 7E-06, -5 . 7 22 05 £-06 ,-°, 26 1 9 ! 7 ,2 . 49787 , -7. 4936 1,4. 99574, 
775!-9. 1^991 42-03, -6.4j 73E-06, i .931 I9E-05,-! .28746E-05. -0.01 5708, 

776 ! -0 . 4 co b 7 , | . 4 93 7 1 , -0 . Ooq , 39 , - 1 2 . 1 779 , 5 . 7 2205C-06 . - 1 . 7 1 66 1 E-05 . 

777! I . I 434 I E-05. 1.51 968, 1 .2 40 1 6 . -3 . 7474o ,2 . 49& 32 . 6. 1 94 I IE-04. 

77 5 .'-7. I 5256E-06.2. t 4577H-05.-1 . 4 305 1 E-05, -0. 1 45547,-0.249827 

.48 


415P 


77i!0. 759^2, -0. 499055, -4. 60722. 2. 99756.-6. 99268.5. 99512.1.34235. 

7i0!l.«W}.-4.4»«.W, 2 . 99756.-0. 7 °23 | 2.-2.248l6.«.74449.-4.49 < 5 33. 
7811-0.231 921. 0.7493,71,-2. 24814. 1.49876. I 3. 391 7. 1.99829, -5. 0943/. 
76213. 99853.-0.327439.0.909147.-2.99744.1.99829.-0.0563231.-1.49371. 
783! 4 . 49512. -2. 99742, - 0.01 571 37. 0.409564. -1.49669, 0.9991 29. -io. 3032. 

764! °. 9°®j3. -2. 09790.1 . °0666. I.0842H, 0.400662. -1.49600, 0.909324. 
7o5!-0. 43602.,. -0.749496,2.24949.-1 . 49890. - 0 . 145542.0.249332, 
7861-0.749495,0,499663,-4. | 9911 . 2 . 99755.-3. 99266. 5. 995 1 I .-0.758542. 
797 1-0.7404 00. 3. 24323. -1.40982.2. 27562. 2. 24823.-6. 74468. 4. 49646. 

7 821-1.51 736.-1.49942. 4. 49646.-2. 99764. 12. 9922. I.99o29.-5. 99483. 
73913. 99659. -0.4, 37027. -0.499576. I . 49373. -0. 9991 55. I .46153. I .49573. 

7901-4.4962. 2. 99747. -0.974453.-0. 9001 55.2. 99747.-1.09831 .-10.3004. 

791 !0.999_,27,-2.9979o. 1 . 99365,-0. 22409j. -0.249336.0. 749503 . 
792.-0.409372,0.6731 79,0.740503.-2.24352,1 .40902.-0.448786. 

79 j 1-0. 4 996 72, I .49902.-0. 909344.0. 1,413, 

7941 1 ,0 554* J4 ’ I3,53jI • 7 * 030 °! . I?. 74, 9.0. 23305. 8. 37905, 

795! MO. 19. 5442.12. 9J54,, .227^9,16. 34, 13 . 5331, 7.0b 00,, 

796 ! 406, 3, 1 .36.0, 

856 

797! ,20.4, /.4I9, 0.0.6. 2b3, 9, 0,1 ,421 , 

557 

798! 402.4, ,4| , , 4j, ,45.337, 

85b 

7C9 J402.7.9, . 93 , 05, 97, 99 , , 0 , .103, 

859 

cOO! 406, , ,2WDI , 

360 

30, ! 406 , , . 1 , 
j6 , 

302 ! 406, 2, ,50.0. ,25.0, 

362 

30j!404.4.o7,j5. 0.35.0.7^,35.0, ,05.0.59. 105.0,35.0.45,105.0. ,05.0.0. 

804!0. 3.429.43, .433, 

364 

805 !S ( 3D 436P 364 
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